Objective. To use a case-control study to analyze risk factors associated with teenage childbearing among adolescents who were in a birth cohort study that began in 1982 in
Teenage pregnancy as a public health problem has been considered controversial (1) (2) (3) (4) (5) ). An analysis of data from 46 developed countries found that adolescent birth rates had declined in the majority of these countries over the 25-year period from 1970 to 1995 (6) .
In the United States of America, birth rates among adolescents have decreased since 1970 (7) . Between 1990 and 2001, birth rates declined from 60 to 46 births per 1 000 girls aged 15-19 years (8) . Factors associated with this decrease include positive changes in family environment, improvement in maternal education, stabilization in the proportion of teenagers having sex at an early age, and improved contraceptive use at first intercourse (7) .
In the developing countries of Latin America and the Caribbean, data from Demographic and Health Surveys (DHS) from the 1980s and the 1990s showed that the rates of childbearing ranged from 80 to 100 births per 1 000 women aged 15-19 years. Comparisons of the DHS data with World Fertility Surveys data from the 1970s showed a decrease in rates in some of these countries from the 1970s to the 1990s. Brazil and Colombia, however, showed increases between the 1980s and the 1990s. In Brazil the rate went from 74 per 1 000 women aged [15] [16] [17] [18] [19] years in the 1980s to 86 per 1 000 in the 1990s (9) . In another analysis of developing countries, Blanc and Way (10) concluded that the length of time between first intercourse and first marriage had increased, exposing young and single women to a greater risk of pregnancy. Adolescents were unlikely to use a contraceptive the first time they had sex and were more likely than older women to experience a contraceptive failure. In Latin America and the Caribbean, current contraceptive use was higher among married than unmarried teens.
The increase in the rates of childbearing in women aged 15-19 years in Brazil between the 1980s and the 1990s contrasted strikingly with a rapid fertility decline overall that has been observed in all regions and all social strata in the country (11) . A consistent association between higher income and lower fertility has been observed, but important rural-urban and regional differences remain in the fertility decline. For instance, the Northeast, which is Brazil's poorest socioeconomic region, underwent the fastest fertility reduction from the 1970s to the 1990s. Coupled with lower birth rates at older ages, which are largely due to sterilization (12) , the proportion of all births occurring to adolescent mothers increased sharply in Brazil. In the year preceding the 1986 and 1996 DHS, adolescent contribution to overall fertility rose from 9% to 12% of all births in the Southeast of Brazil, and from 12% to 20% in the Northeast region (12) .
Studies carried out in some selected countries have shown that teenage mothers are more likely to have lower educational attainment (13, 14) and to come from economically disadvantaged families whose parents had less formal education (15) (16) (17) (18) . In addition, teenage mothers are more likely to have mothers who themselves had a child in their teens (15, 18, 19) Having more education is also inversely associated with adolescent childbearing in developing countries. In spite of recent impressive improvements in education levels, fertility rates among adolescents increased between the 1980s and the 1990s in some countries (9) .
The consequences of adolescent childbearing have also been related to socioeconomic background. In the 1990s an analysis of findings from three Latin American countries and one country in the English-speaking Caribbean showed that among the poor, adolescent childbearing is associated with lower socioeconomic conditions and poor earning opportunities for teenage mothers (20) . In addition, increased risks of adverse outcomes both for adolescent women (for example, pregnancy-induced hypertension and anemia) and their offspring (small for gestational age) are predominantly caused by the social, economic, and behavioral factors that predispose some young women to pregnancy (21) . Another review of studies of developing countries found adverse outcomes that included maternal anemia, preterm birth, and cesarean delivery (22) .
There is a scarcity of longitudinal data from developing country cohorts that compare adolescent mothers with their peers who delay childbearing. Information collected since birth provides a unique opportunity to assess the effects of socioeconomic background and maternal-child indicators on adolescent health.
To examine the risk factors associated with adolescent childbearing in the city of Pelotas, Brazil, all parous adolescents who belong to the 1982 Pelotas birth cohort study were compared to girls from this same cohort who had not had a child while in their teens. In Brazil, while childbearing during adolescence has been studied from DHS data, there had been no longitudinal study that compared childbearing adolescents with their peers who had not had children. This information about risk factors is particularly important from a public policy perspective. Knowing more about the risk factors could help in planning programs to encourage a reduction in teenage motherhood.
MATERIALS AND METHODS
This study was carried out in Pelotas, a city located in the state of Rio Grande do Sul, which is the southernmost state in Brazil and which borders on Uruguay and Argentina. Pelotas is relatively affluent among the cities of Brazil. Most of the population are descendants of settlers from Portugal or Spain, along with persons whose ancestors came as slaves from Africa or as immigrants from Germany. The city's population was 214 000 in 1982, and about 6 000 children were born in the city's three maternity hospitals that year. In 2000 the urban population was 320 000, and the city had five maternity hospitals. The main economic activities of the city are related to agriculture, commerce, and education.
In 1982 all births in the three maternity hospitals in Pelotas were included in a perinatal health survey. The 5 914 live-born infants were identified and have been contacted several times since then by the research team. Follow-up research carried out in 1984 and 1986 included all the children and studied health, nutrition, and growth. To assess school performance and knowledge about HIV/AIDS a sample was studied in 1995. Sexuality and adolescent health were studied in 1997 and 2001 followup studies. The perinatal study was approved by the maternity hospitals' ethical committees in 1982, and the follow-up studies were approved by the Pelotas Federal University ethical committee.
Verbal informed consent was obtained from parents for all phases of the birth cohort study. In 2001, cases and controls gave their verbal consent to be interviewed. The methods used in the early phases of the study of this cohort have been described elsewhere (23) (24) (25) (26) .
Pelotas is divided into 265 census tracts, which include an average of 300 households. In the 2001 follow-up study, 70 census tracts were systematically chosen from those in the city; these census tracts represent 27% of all households. This procedure resulted in a representative sample of the entire urban area and led to locating 1 031 subjects (an estimated contact rate of 69%, relative to the original 1982 cohort). Of these 1 031 adolescents, 473 of them were female (46%).
In Pelotas, all live births are recorded through the local live birth information system (Sistema de Informações sobre Nascidos Vivos), and stillborns are identified through the mortality information system (Sistema de Informações sobre Mortalidade). The records on live birth or mortality are necessary to register a birth or to bury a stillborn. The coverage of these systems is considered high. Maternal age is among data that can be obtained through these systems; however, maternal birth date is not available from these data systems. So, all women who gave birth from January 1995 to March 2001 and whose age was compatible with having been born in 1982 were identified in these systems. Hospital delivery records were also reviewed in the city's five maternity wards to confirm the information about maternal date and place of birth. In some cases a visit was made using the address obtained in the hospital, to confirm if the mother belonged to the original cohort. Using this methodology, 446 parous adolescents who had been included in the 1982 cohort study were identified. Twenty-three adolescents could not be located through the address obtained in the systems or maternity records, and 3 refused to participate. The remaining 420 parous teenagers (cases) were compared to 408 adolescents from the 1982 cohort who were located in the 2001 follow-up study and who had not given birth be- The case group included the 85 adolescents who were identified in the 70 census tracts plus 361 adolescent mothers who were identified using the live birth information system in Pelotas. Among these 446 childbearing adolescents, there were 23 losses and 3 refusals.
In this study, an interviewer-applied questionnaire, a confidential selfadministered questionnaire, and a physical examination (weight, height, and blood pressure) were carried out for all the cases and all the controls in 2001. Interviewers were unaware of the objectives of the study. Quality control included training for fieldworkers and the repetition of around 5% of the interviews by a fieldwork supervisor. In addition, data were coded daily by interviewers and reviewed by the supervisor. Double entry allowed the correction of possible entry errors. 
Study variables and data analysis
Standardized interviews with adolescents and their mothers in 2001 were used to obtain information about socioeconomic, maternal reproductive, demographic, and lifestyle characteristics, along with schooling history, including performance, failure, and dropout. This information was combined with data obtained in earlier phases of this 1982 birth cohort study.
The variables presented in this analysis included family income in 1982 (divided into five groups according to multiples of the minimum wage), maternal and paternal schooling in 1982 (in complete years, grouped in four categories), type of family in 1982 (nuclear, with two generations (mother and/or father and children), or "extensive," with more than two generations; (grandfather and/or grandmother and mother and/or father and children)), and marital status (single or married) of the adolescent's mother in 1982.
In 2001, information was obtained about the presence of the father in the household during childhood, the siblings of different fathers living together during childhood and adolescence, and parental divorce before the girls in the cohort reached adolescence. Maternal age in 1982 (data collected in 1982) was categorized as less than 20 years, 20 to 29 years, or 30 years or more. The skin color of the mothers of the girls in the birth cohort was classified as white or nonwhite, using data collected in 1982. Some maternal religious beliefs practiced during the childhood and adolescence of her daughter were also investigated in 2001, including Catholicism, Protestantism, Spiritism (Kardecism), and African-based Umbanda beliefs. The information about the number of all pregnancies of the girl's mother, including the girl who was born in 1982, was also obtained in the 2001 follow-up. Data on maternal work outside the home during her daughter's childhood and on who looked after the girl during childhood were collected in 1984 and in 1986. In this analysis, the latest information was used. Data from 2001 included the age at menarche for the girls in the birth cohort, age at first "ficar" (typically used as a verb, in Portuguese the word means "to stay"; it is a dating tradition that generally involves hugging and kissing with someone for one or two days, but no sexual relations), and age at first intercourse. The data on these three characteristics were obtained in complete years and grouped in three categories (< 13; 13 or 14; 15 years or more). Also obtained in 2001 were data on whether the cohort girls had siblings who were themselves adolescent parents and on the girls' school failure up to fourth grade (that is, whether the girls repeated one or more of the first four grades of formal schooling).
Unconditional logistic regression was used to determine which factors were associated with risk of childbearing in adolescence. Crude odds ratios were used to describe the relationship between each predictor and the outcome. Adjusted analysis of the determinants associated with adolescent childbearing was accomplished through a hierarchical conceptual model (Figure 2 ). This Girl's schooling failure up to fourth grade Divorce of the parents before adolescence Siblings with child before age 20 Girl's age at menarche Girl's age at first ficar Girl's age at first intercourse approach takes into account the effect of a risk factor after controlling for confounding factors. The choice of factors to be included in the adjusted analysis is based both on statistical associations as well as on a conceptual framework describing the hierarchical relationships among all risk factors studied (27) . One regression equation was fitted in each hierarchical level. The first level included family income, maternal schooling, paternal schooling, type of family, mother's marital status, mother's skin color, and mother's religious beliefs. All variables that had a P value ≤ 0.2 were included in the next level of the analysis. The variables of the next levels were adjusted for others in the same or higher levels of the hierarchical model. Maternal age and number of pregnancies were in the second level, and the variables describing conditions during the girl's childhood (maternal work, who looks after the child, presence of siblings of different fathers, and father's presence) were included in the third level of the analysis. Finally, the variables describing the girls' conditions during adolescence or earlier (school failure up to fourth grade, divorce of the parents before adolescence, siblings with children before age 20, and age at menarche, first ficar, and first intercourse) were included in the last level. Adjusted odds ratios are presented with 95% confidence intervals.
RESULTS
The frequency distributions of cases and controls show the influence of socioeconomic variables on childbearing during adolescence (Table 1 ). Higher levels of family income, of maternal schooling, and of paternal schooling were all inversely related to childbearing. Compared to adolescents in the highest income category (at least 10 times the minimum wage, that is, US$ 500 per month), those in the lowest income category had 10 times the risk of giving birth. The associations of maternal schooling and of paternal schooling with adolescent childbearing decreased in the adjusted analysis, but the linear trend tests had P values of 0.06 and 0.01, respectively. The probability of childbearing during adolescence was almost twice as high among girls whose mothers were nonwhite compared to white, in the crude analysis. However, this association disappeared when adjusted for socioeconomic variables.
Some maternal religious beliefs during the childhood and adolescence of her daughter were positively associated with adolescent childbearing in the crude analysis. After adjustment, girls whose mothers had practiced Umbanda religious beliefs were about twice as likely to become a mother during adolescence. The higher a mother's parity as of 2001, the more likely her daughter was to become pregnant during adolescence. In addition, adolescents whose mothers were teenagers when they gave birth in 1982 were almost twice as likely to become pregnant during adolescence ( Table 2 ). The absence of the father in the household during childhood was not associated with childbearing during adolescence. However, girls who had siblings of different fathers were about twice as likely to become mothers during adolescence (Table 3) .
Most of the variables related to the girls' characteristics during childhood or adolescence that were collected in 2001 were associated with childbearing during adolescence in the crude analysis (Table 4 ). Compared to girls who had not failed during the first four grades of school, those who had failed had twice the risk of giving birth during adolescence. On the other hand, the crude effects of divorce of the parents or of having siblings who had had children before age 20 disappeared in the adjusted analysis. Finally, and not surprisingly, there was a significant association between younger age at first intercourse and childbearing during adolescence.
DISCUSSION
This study has some limitations that need to be considered when interpreting the results. Losses during followup since 1982 have been about 30%. Analyses of the baseline characteristics of those who were lost showed that they did not differ markedly in terms of birthweight, maternal schooling, or maternal skin color. The strategy of visiting every household in a sample of census tracts, coupled with the very low rate of refusals (0.5%) among adolescents who were identified in 2001, suggests that losses were due either to out-migration to other cities or to failure to report the presence of a cohort member to the interviewers.
As mentioned earlier, the cases were selected based on the information systems for live births and for stillbirths. Because these records are necessary to register a birth or to bury a stillborn, it is very likely that all cohort members who had had a delivery and who still lived in Pelotas were included; 94.6% of those identified were successfully interviewed.
Observational studies may be affected by various biases (28), including recall bias. In this study, recall bias is unlikely because most retrospective data were collected near the time it had happened, in earlier phases of the birth cohort study. Although another limitation might be selection bias, the fact that both cases and controls belong to the same cohort makes this unlikely.
It should be stressed that this study refers to adolescent childbearing, and not to adolescent pregnancy. Although elective induced abortions are illegal (29) . Differences in access to abortions may explain part of the social differentials, such as family income and paternal schooling, that were observed in this study. Given the absence of reliable information on induced abortions, it is not possible to estimate how much this may have affected our results. This study has shown differences among subgroups of the girls in the probability of becoming a mother during adolescence. Adolescents who had a child were more likely to be in a lower socioeconomic level, in terms of lower family income and less parental schooling. However, in the adjusted Figure 2 ); variables were adjusted for others in the same or higher levels of the hierarchical model; 95% CI = 95% confidence interval. (15) showed that familial financial difficulties increased the probability of teenage motherhood. A low socioeconomic level for the family was also associated with teenage pregnancy in Taiwan (30) and in the United States (16) . Some studies (16, 18) have shown that teenage mothers are more likely to belong to a single-parent or dysfunctional family. However, in our study three related variables (type of family, single mother, and presence of the father in the household during childhood) were not associated with childbearing in adolescence, and the possible contribution of divorce of the parents disappeared in the adjusted analyses. These results for Pelotas were similar to ones that the National Survey of Sexual Attitudes and Lifestyles found in the United Kingdom (31) .
The association of childbearing during adolescence with maternal skin color disappeared in our adjusted analysis. That was also seen in another Brazilian study, in the northeastern part of the country (12) . The analysis of data from 1986, 1991, and 1996 Demographic Health Surveys confirms that other economic and demographic factors, particularly education, largely capture any observed fertility differentials between white and nonwhite adolescents in northeastern Brazil. Ethnicity is a determinant of access to education and of income levels in Brazilian families (32) . Therefore, the fact that ethnic differences are reduced after adjusting for socioeconomic factors indicates that the effect of skin color is mediated by the other maternal variables. Mediating factors are not true confounding factors (27, 28) and should not be included in a model estimating the full effect of a determinant.
An unexpected finding of our analyses was the increased likelihood of childbearing among adolescents whose mothers had Umbanda religious beliefs. The effect of maternal religious affiliation on adolescent fertility was also identified in northeastern Brazil, where data from 1986 indicated that non-Catholics were at higher risk (P < 0.001); however, the differences in 1991 and 1996 were not statistically significant (12) . A study in Ecuador (17) found that "religiosity" was higher among nonpregnant adolescents; however, these findings were not adjusted for socioeconomic variables. A protective effect of Kardecism on childbearing during adolescence was seen in our crude analysis, but it disappeared after adjustment for confounding.
Other studies have also found associations between teenage pregnancy and characteristics of the adolescents' mothers, including parity and age at first delivery (15, 16, 18) .
Other studies have shown the effect of family background, including socioeconomic characteristics and functional characteristics such as families' and adolescents' resources for resolving conflicts. However, the association between having siblings of different fathers and childbearing during adolescence had not been described in earlier literature.
Several studies have shown that less education is the factor that has been most strongly and consistently associated with childbearing during adolescence (12, 14, 15, 30) . However, the authors of these studies were not able to determine whether poor educational attainment of the adolescent mother is a consequence of influences that precede early childbearing or of factors that result from early childbearing. One longitudinal study (13) showed that teenage childbearing was a factor that was inversely associated with completing high school. However, other socioeconomic factors, such as maternal education and race, were also associated with both greater likelihood of early childbearing and lower likelihood of school completion. To avoid reverse causality bias, we included failure in the first four years of school in our analysis. Our results clearly showed that girls who had failed during the first years of school were more likely to give birth during adolescence. A better understanding of the associations among teenage pregnancy, schooling failure, and dropping out of school could be obtained through an analysis that included more detailed information in terms of the temporality of these events.
As might be expected, girls who had sexual intercourse early also began childbearing early. This was also found in the United Kingdom in the National Survey of Sexual Attitudes and Lifestyles (31) .
In conclusion, our analyses showed that there was a striking influence of family background on the occurrence of childbearing during adolescence. These findings suggest the need to pay more attention to female adolescents who come from a lower socioeconomic level and whose mothers practice Umbanda religious beliefs, have many children, or were teenage mothers themselves. In addition, adolescents who have siblings of different fathers, who failed in school by the fourth grade, or who had their first sexual intercourse before age 15 should also receive more attention in adolescent health programs. These results provide information for designing adolescent pregnancy prevention programs and indicate that the educational level of adolescent mothers must be considered in planning policies that attempt to disrupt successive cycles of socioeconomic deprivation. Reducing teenage childbearing rates could be achieved by improving sex education and increasing the motivation of young girls to achieve higher levels of education. Early interventions are needed, given the high proportion of girls who fail in the first years of school. The interventions should seek a reduction in the risk of long-term poverty and of poorer educational achievements of teenage mothers and of their children.
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RESUMEN
Factores de riesgo asociados con ser madre adolescente en una cohorte de nacimiento tomada de la población en el sur del Brasil plido los 20 años de edad cuando dieron a luz en 1982 mostraron un riesgo mayor de ser madres adolescentes. Las jóvenes de la cohorte que durante la niñez habían vivido con hermanos que eran hijos de distintos padres mostraron un riesgo doble de ser madres adolescentes. Cuando se compararon con adolescentes que no habían suspendido las clases en los primeros cuatro años de asistir a la escuela, las que sí las habían suspendido tuvieron el doble del riesgo de dar a luz durante la adolescencia. En las jóvenes pertenecientes a la cohorte el haber tenido la primera relación sexual a una edad más temprana se asoció directamente con dar a luz en la adolescencia. Conclusiones. Los resultados del estudio indican que la escolaridad de las madres adolescentes debe tomarse en cuenta a la hora de planificar políticas orientadas a interrumpir ciclos sucesivos de privación económica. Hacen falta intervenciones tempranas para mejorar la educación sexual y hacer que las jovencitas tengan mayores motivaciones para alcanzar una mayor escolaridad. Las intervenciones deben encaminarse a reducir el riesgo de que las madres adolescentes y sus hijos acaben viviendo en la pobreza y sin recibir una educación adecuada.
